Laparoscopic nephrectomy for giant staghorn calculus with non-functioning kidneys: Is associated unsuspected urothelial carcinoma responsible for conversion? Report of 2 cases by Shah, Hemendra Navinchandra et al.
BioMed  Central
Page 1 of 5
(page number not for citation purposes)
BMC Urology
Open Access Case report
Laparoscopic nephrectomy for giant staghorn calculus with 
non-functioning kidneys: Is associated unsuspected urothelial 
carcinoma responsible for conversion? Report of 2 cases
Hemendra Navinchandra Shah*†1, Pritesh Jain†2 and Percy Jal Chibber†2
Address: 1Department of Urology, R. G. Stone Urological Research Institute, Mumbai, India and 2Department of Urology, Grant Medical College 
& Sir J. J. Hospital, Mumbai, India
Email: Hemendra Navinchandra Shah* - drhemendrashah@yahoo.co.in; Pritesh Jain - priteshjain@msn.com; 
Percy Jal Chibber - percy.chibber@gmail.com
* Corresponding author    †Equal contributors
Abstract
Background-: Neglected renal stones remain a major cause of morbidity in developing countries.
They not only result in functional impairment of affected kidney, but also act as an important
predisposing factor for development of urothelial neoplasms. It is not uncommon to miss an
associated urothelial tumor in a patient of nephrolithiasis preoperatively.
Case presentation-: In last 3 years, we came across two patients with giant staghorn calculus and
poorly functioning kidneys who underwent laparoscopic nephrectomy. In view of significant
perirenal adhesions & loss of normal tissue planes both these patients were electively converted to
open surgery. The pathological examination of specimen revealed an unsuspected urothelial
carcinoma in both these patients. The summary of our cases and review of literature is presented.
Conclusion-: It is important to keep a differential diagnosis of associated urothelial malignancy in
mind in patient presenting with long standing renal calculi. The exact role of a computerized
tomography and cytology in preoperative workup for detection of possible associated malignancy
in such condition is yet to be defined. Similarly if laparoscopic dissection appears difficult during
nephrectomy for a renal calculus with non-functional kidney, keeping a possibility of associated
urothelial malignancy in mind it is advisable to dissect in a plane outside gerotas fascia as for radical
nephrectomy.
Background
Since the first clinical report in 1991, laparoscopic
nephrectomy has been embraced by urologists worldwide
[1]. At many medical centers, including ours, laparoscopic
nephrectomy has replaced open nephrectomy as a treat-
ment of choice for many benign and malignant diseases
with excellent results [2]. From January 2000 to December
2003, 28 patients underwent laparoscopic simple
nephrectomy for calculus disease with poorly functioning
kidneys. Elective conversion to open surgery was needed
in two patients due to presence of significant perirenal
adhesions & loss of normal tissue planes. Both these
patients had large staghorn calculi with a palpable kidney
preoperatively. On pathological examination, the speci-
mens revealed keratinizing type of squamous cell carci-
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A 52 year old man presented for evaluation of left flank
pain of 1 year duration. He was nonsmoker with a history
of left nephrolithotomy for staghorn calculus 20 years
back. He had hypertension and ischemic heart disease as
co-morbid conditions. He also had history of pulmonary
kochs in childhood. On clinical examination patient had
a scar of left flank incision with a palpable hard kidney.
His urine analysis showed microscopic hematuria and
culture was sterile. His renal biochemistry was normal.
On renal ultrasound a staghorn calculus was detected
without associated hydronephrosis. The kidney was non-
visualised on intravenous urogram (figure 1) &contrib-
uted 8% of total renal function on DTPA renal scan.
Patient underwent transperitoneal laparoscopic nephrec-
tomy. During surgery there were dense perirenal adhe-
sions especially near the hilum. During attempted
adhesiolysis there was a rent in renal pelvis with resultant
spillage of putty material. The hilar lymph nodes were
also enlarged and densely adherent to the renal vessels. In
view of past history of pulmonary kochs we suspected
associated renal kochs in the patient. The procedure was
electively converted to open surgery via flank incision. The
total operating time was 5 hours and 20 minutes with esti-
mated blood loss of 200 ml. The patient had a smooth
post-operative recovery. The histopathological examina-
tion of the specimen revealed presence of keratinizing
type of squamous cell carcinoma of renal pelvis with
metastasis to hilar lymph nodes. Patient was advised post-
operative palliative chemo-radiotherapy. After six weeks
of surgery patient developed fulminant herpes zoster and
expired due to same.
Case 2
A 54 year old female presented with complains of right
flank pain and dysuria of 2 year duration. There was no
significant past history & on clinical examination she had
a palpable right kidney. She was anemic with preoperative
hemoglobin of 9.2 gm%. Her renal biochemistry was nor-
mal. On sonography she had a large renal & upper ureteric
calculus with mild hydronephrosis. On intravenous urog-
raphy right kidney was not visualized while the left kidney
showed normal function (figure 2). The differential func-
tion on DTPA renal scan revealed that right kidney con-
tributed 12 % to the total renal function. In view of
patient's age, normal serum creatinine & normally func-
tioning opposite kidney, option of renal conservation ver-
sus nephrectomy were discussed with patient. She opted
for retroperitoneoscopic nephrectomy. Intraoperatively
there were dense adhesions of kidney with duodenum &
a) Plain x-ray KUB showing a large left staghorn calculus Figure 1
a) Plain x-ray KUB showing a large left staghorn calculus. b) Intravenous urogram showing non-visualized left kidney & normally 
functioning right kidney.BMC Urology 2006, 6:1 http://www.biomedcentral.com/1471-2490/6/1
Page 3 of 5
(page number not for citation purposes)
inferior venacava with loss of normal tissue planes. To
continue laparoscopic dissection was considered hazard-
ous & the procedure was electively converted to open sur-
gery through flank approach. Nephrectomy with removal
of ureter upto pelvic brim was done to remove the stone
bearing part of ureter after extending the incision anteri-
orly in paramedian fashion. The total operating time was
4 hours and 45 minutes with estimated blood loss of 700
ml. Patient was transfused two units of blood postopera-
tively. The intraoperative findings raised a suspicion of
xanthogranulomatous pyelonephritis. However the  his-
topathological examination of specimen revealed  high
grade transitional cell carcinoma of renal pelvis  with infil-
tration of renal parenchyma and ureteric  adventitia. The
renal hilar lymph nodes were not involved with disease.
The cut margin of ureter revealed carcinoma insitu.
Patient was informed about need for segmental ureterec-
tomy and lymphadenectomy. However she was not will-
ing for any surgical intervention. She was treated with
combination chemotherapy. On follow-up at 6 months
she had developed massive pulmonary metastasis.
Conclusion
Long standing calculus disease is known to cause func-
tional impairment of kidney. The pathological processes
identified in a poorly functioning kidney secondary to cal-
culus disease include parenchymal atrophy, chronic
pyelonephritis, xanthogranulomatous pyelonephritis &
rarely associated urothelial carcinoma. Li & Cheung et al
found that 2% of their patients with recurrent staghorn
stones had squamous cell carcinoma of renal pelvis [3]. In
their  review of literature they noted that urothelial  malig-
nancy should be suspected in patients with a long  stand-
ing history of stones, pain, urinary tract  infection and a
palpable kidney, especially when the  enlargement is out
of proportion to the hydronephrosis  shown on the intra-
venous urography &/or ultrasonography. Radiological
investigations like intravenous urography, ultrasound or
computed tomography are not diagnostic [4]. Reactive
fibrosis and postobstructive inflammatory changes can
mimic tumor invasion on computed tomography, and in
such cases staging will not be accurate [5]. Recently sono-
graphic finding of markedly enlarged and  hydroneph-
rotic kidney with obstructive calculi,  stigmata of
pyonephrosis and, anechoic pelvic mass,  extending in
calyces is found to help in preoperative  diagnosis of asso-
ciated urothelial malignancy in  patients with renal calculi
[6,7]. Similarly urinary calculi are likely to produce a vari-
ety of unusual alterations in the morphology of urothelial
cells, making urinary cytology less reliable to diagnose
a) Plain x-ray KUB revealing a large right staghorn calculus extending in the upper ureter Figure 2
a) Plain x-ray KUB revealing a large right staghorn calculus extending in the upper ureter. b) Intravenous urography showing 
non-visualized right kidney with normally functioning left kidney.BMC Urology 2006, 6:1 http://www.biomedcentral.com/1471-2490/6/1
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coexistent urothelial carcinoma [8]. Hence it is not
uncommon to miss an associated urothelial tumor in a
patient of nephrolithiasis preoperatively. Ozdamar AS et
al propose to take biopsies of the urothelium in every
stone surgery & if any suspicious finding is demonstrated,
the patients should be enrolled in a follow-up programme
or should be transferred to tumor treatment programme
[9].
Umbas  Rainy described a series of 4 patients with renal
squamous cell carcinoma, three of which were detected
postoperatively after nephrectomy for non-functioning
kidney [8]. Similarly there are multiple case reports of
urothelial cancers associated with renal stone disease or
hydronephrosis [10-13]. In both of our cases the tumor
was detected postoperatively during histopathological
examination of nephrectomized specimen. An elective
conversion to open surgery was required in both patients
in view of significant perirenal adhesions especially near
hilum.
We started laparoscopic nephrectomy in our department
from January 2000. Initially we employed transperitoneal
approach and later on with increasing experience we pro-
gressed towards retroperitoneoscopy. Hence first case in
our report was approached transperitoneally and the sec-
ond case retroperitoneoscopically. In our cases the diffi-
culty encountered during laparoscopic dissection was
probably due to associated locally advanced urothelial
carcinoma. An elective conversion during laparoscopic
nephrectomy is described for kidney with associated renal
tuberculosis, pyonephrosis & chronic pyelonephritis espe-
cially xanthogranulomatous pyelonephritis. An extensive
Medline search failed to reveal unsuspected urothelial car-
cinoma in a non-functioning kidney due to calculus dis-
ease diagnosed after a conversion during laparoscopic
nephrectomy. Retrospectively, we noted that both of our
patients had palpable kidneys, which were out of propor-
tion to hydronephrosis seen on ultrasound. It is impor-
tant to keep a differential diagnosis of associated
urothelial malignancy in mind in patient presenting with
long standing renal calculi. We had not done computer-
ized tomography in our patients, and retrospectively feel
that in first patient we could have identified lymphaden-
opathy on the computerized tomography. Although the
exact role of a computerized tomography and cytology in
preoperative workup for detection of possible associated
malignancy in such condition is yet to be defined, compu-
terized tomography may help in identifying xanthogranu-
lomatous pyelonephritis or renal mass with or without
associated lymphadenopathy in such scenario. Similarly if
laparoscopic dissection appears difficult during nephrec-
tomy for a renal calculus with non-functional kidney,
keeping a possibility of associated urothelial malignancy
in mind it is advisable to dissect in a plane outside gerotas
fascia as for radical nephrectomy. Similarly the kidneys
should be removed via laparoscopic bag when the proce-
dure is completed laparoscopically. Tan YH et al com-
pared outcome of 22 patients who underwent hand-
assisted laparoscopic nephrectomy for inflammatory
renal conditions with those patients undergoing surgery
for renal tumors [14]. They found that the patients with
inflammatory pathology had longer mean operative
times, higher estimated blood loss, longer hospital stay,
and higher morbidity than patients undergoing radical
nephrectomy. In cases of difficult dissection during sim-
ple nephrectomy a sound judgement of conversion to
open surgery is essential. As concluded by Shekarriz B et
al, higher conversion rate and longer operative time
should be expected in such patients. Early conversion may
be required due to failure to progress [15].
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